Improved S-adenosylmethionine and glutathione biosynthesis by heterologous expression of an ATP6 gene in Candida utilis.
ATP is indispensable to the biosynthesis of both S-adenosylmethionine (SAM) and glutathione (GSH) in yeast cells. To improve ATP supply for overproduction of SAM and GSH in Candida utilis CCTCC M 209298, an exogenous ATP6 gene from Arabidopsis thaliana was expressed in the parental strain to construct the mutant C. utilis ATP6 by genomic integration. The maximal production of SAM and GSH in the mutant increased by 46.6 and 28.7%, respectively, when compared with those obtained in the parental strain. The mechanism underlying improved SAM and GSH biosynthesis by exogenous ATP6 gene expression revealed that the mutant had higher activities of key enzymes involved in SAM and GSH biosynthesis as well as energy metabolism. Increased NADH availability and F0 F1 -ATPase activity subsequently resulted in improved ATP regeneration and intracellular ATP supply for SAM and GSH overproduction. The present study not only developed an effective method for improving SAM and GSH biosynthesis by energy metabolism regulation, but also offered a novel approach for efficient production of similar energy-consuming products in eukaryotic cells.